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The case history of the patient C. M. and observations of his calcium and phosphorus metabolisms both before and after the removal of two parathyroid bodies have been presented in Papers I and II of this series (1, 2) . After the patient left the Massachusetts General Hospital he spent one month at home and then was readmitted to the metabolism ward of the Russell Sage Institute of Pathology, November 1, 1926 . He returned for a period of stretching to see if his deformities could be completely or partially corrected. During this stay in the hospital further observations were made to see the effect of various diets and medicines on his mineral metabolism.
CLINICAL COURSE
After roentgenograms were taken to compare with the earlier findings, the head of the patient's bed was elevated to an angle of 30 degrees and traction was applied by weights attached to a leather collar. The traction was continued for four and one-half months and during this time he was not allowed to sit up. He maintained his physical condition by various gymnastic exercises daily during the time when his bed was lowered. His height on admission was 168 cm. The maximum height during the period of stretching was 170 cm. He first sat up by himself April 1, 1927 (1) . It revealed a definite positive balance for both calcium and phosphorus. The positive calcium balance was explained by the unusually small amount of calcium excreted in the feces, which is much lower than any other observations on this subject.
In period II he received subcutaneous injections of surgical pituitrin, 0.5 cc. twice daily, for 6 days during the first half of the period. He remained in positive calcium balance but a definite increase in the calcium in the feces was noted.
In period III, 3 grams of calcium lactate which contained 0.4 gram of calcium were added to the diet daily without any increase in calcium retention. No change in phosphorus intake was made. There was a definite increase in the calcium excreted in both urine and feces.
In the next period cod liver oil, 24 cc. per day was added to the diet. During periods V and VI the intakes of calcium and phosphorus were increased by adding, to the combination given in period IV, candiolin, first 3 tablets daily and then 6 tablets in period VI. Candiolin2 (calcium hexose phosphate) was given with the hope that the calcium and phosphorus in combination with the hexose might be more easily absorbed and stored. 0.57 gram of calcium and 0.66 gram of phosphorus were retained daily in period VI. In each period there was again an increased excretion of both minerals in the feces with no definite increase in the urine.
The intake of period VI was continued for 3 days in period VII and then all medications were stopped. This change resulted in sharp drop in calcium and phosphorus retained as well as the amounts excreted in the feces.
Period VIII duplicated period I as far as calcium intake was concerned but there was a slightly greater phosphorus intake. The patient was just in calcium balance but had good positive phosphorus balance. He change in the amount of the phosphorus retained. The pulse during the last half of the period varied from 80 to 100 per minute. Quartz lamp therapy was applied in period XII. He received 11 treatments applied both to front and back. The calcium intake averaged 1.1 gram per day and phosphorus 1.8 gram. The calcium in the urine and feces and the negative calcium balance diminished either due to the light therapy or to a wearing off of the thyroid effect. 253 His pulse was at its normal level during this period. The positive phosphorus balance was definitely increased.
In periods XIII and XIV his intake of calcium was approximately 1.3 gram and his phosphorus 2.0 grams daily. He received no supplementary medications. He remained practically in calcium balance with a good positive phosphorus balance. In these periods the intake The basal metabolism observations made in the Sage calorimeter are shown in table 3 . The first two observations were made during the first period of study before the removal of the two parathyroid bodies and the others during the second admission after the removal of these parathyroid bodies. In observation I the patient had difficulty in getting into a completely comfortable position and consequently was somewhat restless. The fifth observation was made after the first week on thyroid extract and shows only a slight increase of metabolism over the previous observation. The last test was made at the end of his thyroid and whole pituitary period and here is seen an increase in his metabolism which is, however, well within the normal variations. At the time of this observation his pulse ranged between 110 and 115 per minute which would suggest a greater degree of thyroid intoxication than the metabolism test indicated.
DISCUSSION
Relation of calcium intake to calcium retention. A diet, containing 1 .0 gram of calcium as calcium, was needed to prevent its loss from the body of this subject. This fact has been demonstrated before both from his previous studies in this clinic (1) and from subsequent studies by Bauer, Albright, and Aub (2) . In making up a high calcium diet one turns to milk and cheese as two of the main sources. It is difficult to make up a palatable diet with much more than 1 Thyroid extract was given during periods IX and X. In period IX no appreciable change in the calcium balance was noted. There was.
a slight increase in the calcium excreted in the urine. In period X when the physiological response to the thyroid was observed in pulse and basal metabolic rate, there was definite swing of the calcium balance to the negative side. An increased excretion of calcium was found in both urine and feces. These results may be produced by thyroid extract alone as has been shown by Aub and his collaborators (3) in studying the excretion of calcium in thyrotoxicosis. While it is impossible to demonstrate from these studies which one of the two glandular substances produced the results obtained, the use of the two resulted in definite reduction in amount of calcium retained even to the extent of producing a negative calcium balance. There is suggestive evidence that pituitary extract may have increased the excretion of calcium in the feces while thyroid extract increased the excretion in the urine.
The excretion of calcium in urine andfeces. The excretion of calcium in the urine remained uniform from period III to VIII but showed a definite increase during the glandular medication in periods IX and X. This increase persisted through the remainder of the observations. The amount of calcium found in the feces was closely related to intake. With the increasing amount of calcium ingested there occurred a corresponding increase of calcium in the feces which represented approximately 50 to 60 per cent of the increase in the calcium taken. The ratio between the amount of calcium excreted in the urine and in the feces, in our previous studies (1) was found to be about 4:1. In our present observations it varied widely being dependent mostly on the amount of the calcium intake. In period I the ratio was 9: 1 and in period VI it was, 1: 2.2. The average ratio for the entire period was approximately 1:1. In comparing these findings with our previous observations, it must be noted that the intake of calcium during the later studies was continuously above 1.0 gram while in the earlier' studies it was 1.0 gram or less.
